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W HILE controversy has long prevailed concerning the possibility of lowering serum cholesterol by regulation of the diet,'-3 there is now ample evidence that in most individuals the serum cholesterol concentration will fall if the intake of fat is sufficiently restricted.3'7 Some investigators believe that the chief reason for this chemical alterations is that a low-fat diet automatically restricts the ingestion of cholesterol.8 However, animal experiments suggest that the dietary fat level, per se, is more important than is the dietary cholesterol level in changing the serum cholesterol concentration.9'-3 Our experiments were designed to discover whether human serum cholesterol concentration can be affected by a diet low in cholesterol but of normal fat content. Since there is evidence that vegetable fats contain no cholesterol whatsoever and since sterols found in plants are not absorbed or converted into cholesterol in significant amounts by animals,9' 0 13 it seemed worthwhile to investigate the effect of vegetable fat on serum cholesterol concentration. 
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Evaluation of the effect of diet on serum cholesterol concentration requires studies over a considerable period of time. In view of the difficulties of conducting prolonged studies on patients, three of the authors served as subjects.
One of the authors (subject 2) constantly had a level of serum cholesterol which exceeded the normal. The other 2 subjects had much lower values and were always within the normal range of serum cholesterol concentration. One of the authors, a trained dietitian, designed and supervised the diets. Therefore 3 of the authors subjected themselves to strict diets for three to eight months. Each was studied; first on his customary diet, second when both fat and cholesterol were greatly restricted, and third, when through a diet containing vegetable fats, cholesterol was restricted but fats were normal in amount. The serum cholesterol was estimated on samples taken twice weekly during these periods by a method previously described. cc., vegetables as cupsful, and more solid food as servings. At the start of the investigation, the subjects and the dietitian discussed the menus, so that the more indefinite of these measurements could be roughly standardized. Only subject 3 was placed on a weighed diet, and he only for a part of the experiment. For the experimental periods the dietitian designed the diets and supplied each person with a diet list adjusted to his taste.
The estimated composition of these diets'5 16 Finding that in subject 3 the high fat, low cholesterol diet resulted in a delayed return of serum cholesterol to the control level, additional studies were made on him. First this period was continued for many months. Also, to assure ourselves that the composition of the diet was exactly known, he was placed on a constant weighed diet, eating the same foods every day. No conspicuous change in the serum cholesterol resulted, although a slow increase in serum cholesterol level is obvious in this part of the experiment ( fig. 1) .
Finally, to see if the control cholesterol level might have changed, a distinct possibility because of the long duration of the experiment, a final control period of 64 days was undertaken. In this the average serum cholesterol level was 213 mg. per cent.
In setting up the data for statistical analysis (table 2) there was one important consideration. Inspecting figure 1 shows that when the diet was changed the serum cholesterol level did not always respond immediately. Thus there was usually a period which in five instances lasted less than 18 days, but on one occasion continued as long as four and onehalf months, until the new level was attained. We had little interest in this transition period, and sought to compare the new level of the cholesterol concentration with the corresponding levels existing before and afterward. The decision as to when the transition period ended was usually easy. In table 2, therefore, the data have been set up in two ways. In the first method all the data obtained during each dietary period have been averaged, so that the transition period and the final level were combined, a method which has the advantage of avoiding a decision which might be regarded as arbitrary. We place more weight, however, on the statistics secured when the transition period was omitted. But indeed, except in one instance, the changes between cholesterol levels on diets used were all significantly different by both methods. The one instance in which the difference was not significant when values of the transition period were included in the calculations was highly significant when the transition values were omitted. Therefore, we have confidence in the reality of the changes we describe." COMMENT In all three cases a reduction in fat consumption was followed by a lowering of the low fat diets, that there is considerable variation from person to person in the degree of fat restriction necessary to lower the serum cholesterol concentration. A similar impression is gained from the variable effects upon the serum cholesterol concentration in patients on the Kempner rice diet. 5 Also, experience with patients has led us to conclude that the rate of decrease of serum cholesterol concentration is dependent on the degree to which fat ingestion is restricted. Figure  1 clearly shows that there was a slow fall of the serum cholesterol level when the diet re That the reduction in the serum cholesterol was not due to the elimination of dietary cholesterol is clear in subjects 1 and 2. Restoration of the fat in the diet without restoring the cholesterol is followed by a prompt return to the control levels. This has also been noted by Keyes in one patient. 6 The results in subject 3 were much more gradual. When fat was restored to the diet, without cholesterol, the blood level rose significantly, finally attaining values insignificantly lower than in the control periods. Also a resumption of the control diet led to no significant change. We believe the end results secured in this subject are similar to those encountered in the other cases. Apparently in this case, as well as in subjects 1 and 2, reduction of serum cholesterol concentration on the low fat diet was not due to the elimination oi exogenous cholesterol.
It seemed in these experiments that the total fat content of the diet was a more important factor in determining the serum cholesterol level than is the amount of cholesterol ingested. This hypothesis is consistent with other experiments on cholesterol metabolism. It is known that the body synthesizes cholesterol from acetate, which is made available mainly by breakdown of fat.9' 10 13 How-ever, carbohydrate, and to some extent protein, can give rise to two carbon fragments which are used by the body in synthesizing cholesterol. A portion of the cholesterol so formed is excreted into the intestines.25 Its subsequent reabsorption, together w-ith the absorption of ingested cholesterol, appears to depend upon the simultaneous absorption of fatty acids.12 26 It may well be that this fatty acid-cholesterol absorption relationship, as well as cholesterol synthesized from acetate, shares in the regulation of the serum cholesterol concentration. Low-ering of the fat content of the intestine may thus decrease the amount of cholesterol absorbed and also the amount of acetate available for cholesterol synthesis in the body. These may be the methods by which a low-fat diet decreases the serum cholesterol concentration.
SUMMARY
The follow-ing results were obtained in a study designed to show the effect on serum cholesterol when vegetable fat containing no cholesterol was added to a diet in which total fat had been restricted previously.
1. In three healthy male physicians a reduction in the dietary fat produced a significant fall in the serum cholesterol concentration.
2. In two of the individuals, addition of vegetable fat to the diet w-as associated with a rapid significant rise in the serum cholesterol, to the levels observed before fat restriction. In the third, the serum cholesterol rose much more gradually, but also attained the control values.
3. Therefore, it would seem that in these three subjects the restriction of total fat and not of cholesterol alone was probably the decisive factor in lowering the serum cholesterol concentration.
